Simple Correlation and Regression analysis
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S Let. X = Motor Rea:sjrgﬁon in (000 noe)
V‘{_: No. ot —h‘jms sold ¢n (000 Nos) .
~ (omputation Table
Yeare X Y XY e X2
1 60 62 4080 3600 424
2 60 &0. - 3190 Tagay | 3e00
3 &5 &2 4030 4925 23844
5 90 20 5600 4900 T 8400
& 43 40 | 1820 2504 | 4600
6 5% | 52 056 | . 280d . | - MRoq
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V= NeXY - £x.£Y
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L 10%43.29Y - 6SOX 65D —
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—— R ng: 9ug‘ +or6st Y E e rec\umsa\ equahmu“
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X = AxzfU h_ 150+ 28 50 = 1815 by OB
o - ,x_; SYTEL S
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7 bﬁa =  i\\ZQUV = 2‘605%\( iy_\—'k__ L‘o)\gl = st\o 5.0
Wafy? - (sfv)? K A0k50 — Uo)™ - ~ 40 '

: :&\ovo, ek i e it L e _“77':_2.-_65&7
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Adverlisement Exp- |20-20 | 30-y0 |40-0|50-60 | £0-30 1)y= X=45, V= Y-13.5
{ Mid value (X) | 25 | 35 [ 45 o5 ) 5
Mid NV |- [y 1o 2
awe. - o
Sates || v

£l eV | v | fov

5%
1
. Y o6 -1 |
10-15 (05 | -1 |- % -~ |3 3 10 [ -30] 10 | 11
8- . | o) fo 18 16y i
5-20 115 0 |- 4 q QLS 1920 O o) 0
= - E‘i !ﬁ LO_ [i a = SN : -
20-%5 95| 1 13 |6 |10 |5 |- 30 |-30 | 30 ~15
o Bl o] e
25-30fo15|2 3 Jio [13 [g |- {40 | 20 [ 160 [=1¢
£ |10 (00 [40[ 20 [ 10 [N= [sgv [epv® 250V
100 [=100 |z 200 (= -4
ful-20 |-920/ 0 [20 [90 |[=fu 2
fu?| 40 |20 [0 [90 [40 [sfu?
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Correlation bejwéén_ adverlicemeny ex)fgno\;fqm-an'd sdies

¥z NfUV - £fU.€¢V
JNZROR- 2 [NV - R
__100x(-ug) - O X100 &
i \lmoxmo-to)’ J|oox200—(m°)"f— -

B - 4800
ey 104.55 X 100
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Test for s\‘ﬁnr{\'cénh

PR = 0.6345 % L-¥?

—

n.
- n b
= 0:67u5 X 1- (-0u3gL)

\1\00
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6 PE(Y) = bX0-0SUSD = 0.3230

Since. |vl= 0.UsgL > 6 PE()= 03270, {} ;o s:ém-&ltm} :
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Estimation of Sales: '
Ac\ve_rhsemen\r €xr‘>end mm(;o = 89. c.crore;

" Gaes (Y) -

The \"23\’?55100 eclua-hon Y on X s

_ V Qq!é;(\’)- = 516 -Eix aQ; = 151 cg’:re:.’

T Y- 9225= -0.0 (X =u5)

Y= 225 - 02X +3

Nork«rg Notes:

 X= A+éwxh: 454

\ .

bdx - NEfuy — S50 £V Al

7 N 2fU? - (&10)?
_ 100X (-48) - 0xxoox
© 100X 120 — (0)*

A Y= gps —oay fstne kequired e‘ﬂuh’n'on."

0
100

S
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p —

X\O 2 U‘Y s Ll

= By fVyg - 1By 1005 005
_N_XK |00X e
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‘ E Ealec f]we.r da‘a._ S SR R
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Q2 £ AV [ 4v?[fuv

Frequensyef ade)] 0 | 2 A | 6
1

Sates "5 v~V ] -2 [ -1 0
i | e Y Vil . sl TR0
0-5 |25 |-y {2 |- -~ |= = o 2 1219
, 0= | te| fal jul oy | 1 "
5.10 |35 | O |- 4 5 3 4 1 |0 |O
"[A 192 | J
10-15 s | L §- |- |- Y 6 T 10 |10 |10 [lb
o4
15-00 {135| 2 j- |- - -~ |2 2 |4 (2|8
fla | 4..0l5 1 [12 [ N= [2fv £fv* [£fuv
20 =19 |20 |=2R8
BEELOGEREREELEEL AETEEREN
: ' ! =29
(408 |47 O [T |48 |zfu? o
:Q’{-
. lpovl4-1'G: 10 |4 |20 lgpov-] = -5
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Since, Yz 0.6863 7 & PE(Y), *ve re\ationship Ve scjh-"b’cm'}-_' .
- b. Since, the kelation shi berween Adverirsemeny on -
electronic medr and sales is ;S,o;;-ta ve,?mquu\a::f _
deur-!isemem on elecironic medra chould be inc me@
‘o PW’“P*Q +he Sales. s

C. Estimation ©of gq\e_g-; .} X
Frequency 0f Advertisement(x) = 3
: mq a' ~Sales IX) =2

- The vegression equﬂah:o‘ri Y.en x-(saa‘(fen bd’. o

Y- ¥ = o5 (x-X)
Y- g5 = 0.852 (x-5:5%) |
Y = 9:5 40:951X — 526456

T Y= A233U4+0-952 X s due hequired
equaﬁon- '
Wosking. Nojes:
U

N :

R 25
=5 K>

= 5.53




Q_Jfﬁvxk o f T

T -
: "-\5+ 1Q -
29

) ST e : ' ’ =
— bax = NEfUV - SfU.fy _!i-. ’ o 3
S NspTEERE AR
W TE - DT O |
30% 61 - (232 2 v
= 0.952 TR 3 TR A S
Now, ' = - e

Qaues (Y) = 4-2354Y + 0950 X % x
= 10.2499yy ()n 000) _ e Sramne &
2062 Q- No. 1L - e 7 : | - 4
So" T T
G\Veb i

Nz95 | £4:195, £Y:= 100, ox%
S0
wrona, pours o} obsewqhons (X, ) = (G 1) and (:L) 400 £¥Y= 508

Covrecd ?uns

o‘_ observahOn;J )= (8\2) and (6R)



™ rCachulqﬁion o&-'c,ovreéj-rcréq&\‘u&\: oI; é;)_V-g\C-l%O.n‘._ :

7 Q. Calculation o} (orrect values:

Correct N= 28

Covrect SX = 125-C-2+8+0 = 125
Covreck €Y = 400-14-b X\ +8 = 1090
correct £x2 = (50 - & -8% + 8% 6 =650
Corrett £Y5 = AG0 - I 6 4 12 4 £ 496

CovreCt £xY = 508 — (6x1u) - (BX6) +(8x12) +(ox8) = 520

vz NgxY - sx-2Y _
el (INeyto eyt

_ 25X5920 - 195 X100

1 25X 650~ (129)” J25x426 -(to0)*

13000 - 12500
o __ 925X 30
= 0.66%F

cauation °k

c. Calculation OfA+4wo lines of vegression:

26X 520 - 125X 100

X i X _ 195 'b,a:plsxy-ix-eY-
: N 25 =5 Nsy% (ey)*
¥= €Y. 100
N 25 =4

= 0:5506

25X Y36 - (l00)?




byx: NEXY- $X.2Y 06690 -106X100

~ Nex®-(e0* 95650 - (125)* = 08

) ™e Jtegmccigp'eo\uaiioﬂ X on Y Py ' 5
X=X= by {Y-Y)- "7 o T LT
-5 = 0-@% (AR )5 1T = Wt
C s Xle =gigse Yuig.90g- - " - F
S N ‘:S-\-O-SSEY-Q-Q?C .

.2 x- 90916+ 0556 Y

e vegression equation Y on X fs

Y-Y = by (x-X)_

d. Calcutation of 7rj>mbab\‘é7ev'r'or-zﬂ‘
PE(Y) = 0.61UG x 1-v"
I
- 0-69u5 X A~ 0.6W°%
J2s
cecon 20098 : ' g
& PE(Y) = 6X 0:075 = 05 ~ o R

Since, vz 0-6bT > bPEW) z0-US, tue kelationship tx
1 SignifRant .
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So__p

lea. X= jJobo Per-fovmance_ JSndex

= Y:_ SO\VlM"a/

(omhutation Takle
X Y X% e XY
q 36 81 1236 324
3 Q5 A9 625 135
g 33 64 1089 ey
4 15 [ 16 "~ 925 | 6O
4 _og o a9 484 136
5 19 - as 361 ' | 9%
5 Q0 25 400 100
¢ 29 36 AR4 | 132
£x=51 |sy-192 | £x*=2345 | 2¥% 506y | 2XY=1396

Emrlo\jee: {ob Ver{-‘ovmance (x)= 10 and 2
gqmva, 1) = 7 '

The kearession ec1u0+;0ﬂ Y. 0on x is gven bd,...

Y-Y¥:=5% 9 (Xx-%)
Y- 24-15:="4.9138 (X - ¢-35)
Y = 2445 4 4.9138 X — 26.863
(= - 2:112+4.2123% is Ave mquwd e1uq’r.m




T oAt g L
T ‘__ ? *

-_Eax - NEXY- £XEY U Rx13ub- sxxm% 1
Bok  Nex2-(s)* V' BROUS =~(SH* - -

JO3ER — 30092

B :* — - LR % \ -: 23460 - QeoL :

= — R RIR SO ‘i 9-'&58 ] tety
E-SA*“'_"Q',{,"???O" Salaraz:t j_— :;.___ s e
o I{- ﬂOb ?er{'ovmqnc.o,  fndex (X) 10 g ity
— — SG‘O% L)* 9113 +4.0188K30
- 40.0925 oyt - . o, stk

. £ job ?en(?ov mance £ndek 00 \ 210

9‘”“‘8 ()= :"131%-\-42;33)(9_ _ __,_7

= 6:314b (000) -
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The "’C\Q'\aons\n be&ween ob rfovmance \ndex aod sa\o
s ¥ fols- peri “QL

Y= NexYy - 2x-2X o -

- NE e FT’(T S

e= = @X¥PHb - S1X138 gl o
ST N\gxzus (5Y* \ﬁzxsam T & S

103bQ - 10093 = P ]
12.6093S X 52-9259 ‘
0-9852

PE(Y) = 0.61uSx A-r%
n
0-bfus x 1-(0.98s3)
NEN RN

V!

. 0.0069
6 PELY) = exo.oocﬂ =0-0414

Sinw. Y = 098‘53 > 6-7el)= 0 041y, Hne relationship s
‘ Significant.
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SQW
Let. ¥= Promotion exPenseﬁ
Y= Sales =
(ormpbutation Thble
Yeay Y B X% Y? RY
2003 [ 16 [ 4 16 PLY2 64
2004 | 20 4 1k 400 80
2005 [ 18 [ ¢ *26 324 LO8
0006 | Qu 20 | oo 536  oyo
900t [ 20 10 | loo | 400 200
9002 | 292 12 44 | 48y 264
“IN=6 | 5Y=120 | $X=4b | sx"= 4192 [ £¥%- 9490 [ 2XY= 9856

a. Caltulation of dwo vegrestion coeffs clent:

W Y on X

‘oax z NeXY- X -5Y  _-6X956 - 4bX120
N 2x7 - [£x)2 6 X A1 - 40

0.606%

Cu_) X on Y

byy = NEXY-$X£Y | 6X95b- 4eX 120
eyt (sy)" ©X 2440 - (120)%
| .= 0-90




b. Calculation of correlation coeftrcient bejween Sales @nd
onnr)otiona\ _eXPendi'\'um

—— 7 Y‘;:V T V\E b&xbx& V- : _,,,

t | owoetxo-90

"

- + ©-1389 et
Since, v= p.9389 ,+nere is high deqree of /f:';a-\we corre\gtim
between gales and meo\'iona\_ _e)(“oe:ndj-\-u :

c. Tesk for stm‘?cance:

PE(r) = O.61us x -V
e AR
- 0.-63us X - (0-%3%9)™
NS

= 0.12%0
G PE(Y) = 6GX0-1250 = 0.%5

Since, v is l\eqﬂd, equd\ t0 ¢ PEW) .hpwma can be concluded.



d. Esitmation ot Sales:

; PromokiOna\ exj)enses L){) = R£.00000
Sates ()= ?

mg.mgms;on, 'equq*'{éh"’f on X i=

X B R
Y- 20 = 0.6063 (x- 16¢1)
Y = 920 +0.6061X - 4.652

— = 1524+ 0.6064 X is A-We_' vequcr'e'& qudtm, e

7Nov\¢'-a'n? Note:

X = SX_ 46 . 4.
— T

T = Y. 1% —
N~ 6 =20 ' T

b\ot,{ = NS¥Y- sx£Y . e e

| S i PT ?
= 6X356-4bX120 -
GX412 ~(46)? 3

T = 9.606%} - | —2




V wow,
Satesly)= 15:348 4+ 0.606% % 29(000) L.

e O qga fong). " et i T

e. fhe ec\u_aﬁbq Y= 15.3ug+ 0 6ObHFX s in Aue dorm
0} X=-OkbX. L,

0= \5- ’3\48 \nd-cq{es -Hne_ 'sa\es Nhen '\Me ?‘romo‘cfbna\
ex.\oemes ‘¢ 'Lero ) B z B

b\jx - 0-6061 \nd\ca'&es fue gate ot chanqe of gqlz:» B
~ pohen the unik chanae \n due mmohona\ ox

ahat s |.§ 4Ave Promotional ex enseg 'S nU‘Qa-\e(a4

b5 Q: 1000 4@ alec vs  (NCh ase® bd R.80670-






